Hepatic ELSs signify a poor prognosis in human HCC and are associated with NF-B activation (a) Intrahepatic ELSs in human livers were classified as vague follicular aggregates (Agg), definite round-shaped clusters of small lymphocytes without germinal center (Fol), and follicles with definite germinal centers composed of large lymphocytes with clear cytoplasm (GC) according to published criteria (see Methods). (b-d) Kaplan-Meier curves for probability of early (b) or late (c) recurrence or of overall survival (d) after resection of HCC, in patients with high (red) and low (blue) ELS histological score in the liver parenchyma [66 patients with H&E staining out of 82 patients (14 high score, 52 low score); p as indicated, log-rank test]. (e) Kaplan Meier curves for probability of early recurrence after resection of HCC, in patients with high (red) and low (blue) ELS scores in the liver parenchyma [n=82 patients (15 high score, 67 low score); *p=0.04, n.s.-not significant, p=0.78, 0.18 and 0.34 for b,d,e, respectively, Log-rank test]. (f) Gene set enrichment index assessing correlation between enrichment of 3 different published sets of NF-B targets (X axis) and histological ELS score in human livers (Y axis) [ 
two-tailed Students t-test, bars -mean ± SEM). (h,i)
Alanine transaminase (ALT) and aspartate aminotransferase (AST) levels were measured in sera of 7 months old Alb-cre control and IKKβ (EE) Hep mice (control: n=8, IKKβ(EE) Hep : n=5, *p<0.01, two-tailed Students t-test, bars-mean ± SEM). Normal range of ALT and AST: 17-77 and 54-191 U/L, respectively. Note that while AST levels in IKKβ (EE) Hep mice are significantly higher than in controls they are still within the normal range. (j) Representative Ki67 immunostains of Alb-cre control and IKKβ (EE) Hep mice liver parenchyma at the indicated ages (scale bars-50 μm). (k) Quantification of Ki67 immunostains described in j (n=6, 5, 7, 7 for 1, 4, 7, 20 months control mice, respectively; n=5, 4, 7, 7 for 1, 4, 7, 20 months IKKβ(EE) Hep mice, respectively; n.s -non significant, *p=0.03, **p=1E-07, two-tailed Students t-test, bars -mean ± SEM; hpf -high power field). (l,m) Splenocytes of 5-months-old Alb-cre mice (l, upper panels) or from microscopically isolated ELSs from 5 months old DEN treated IKKβ(EE) Hep mice livers (l lower panels and m) were analyzed by flow cytometry for the following cell surface markers: CD4, CD8, CD44 and CD62L in l; CD45 Hep mice and subjected to copy number variation analysis by digital PCR. Rgs2 and Gab2 are genes located at the centers of two chromosomal regions found to be amplified in aCGH analysis of HCCs from IKKβ(EE)
Hep mice (see s). Red and purple dashed lines depict average plus 2 standard deviations of the control group for Rgs2 and Gab2, respectively. Tert -a reference for unamplified DNA (n=11,13 for control and IKKβ(EE)
Hep , respectively). Data are representative of one experiment except (l), (m), (n) and (q), which are representative of two independent experiments.
Supplementary Figure 4
Tumor progenitor cells gradually egress out from their supportive microniche (a-c) Consecutive liver sections were immune-stained for the HCC progenitor markers CD44v6, Sox9 and CK19 as indicated. The percent of positive cells (out of total hepatocytes) within ELS and in liver parenchyma is shown (n=10, *P≤1.6E-10, two-tailed Students t-test, bars-mean ± SEM Fig. 3t ). Red and purple dashed lines depict average plus 2 standard deviations of the control group for Rgs2 and Gab2, respectively. Tert used as a reference for unamplified region (n=10,11 for parenchymal and ELS derived hepatocytes, respectively). (i) Representative coimmunofluorescence stains depicting the ELS egression process. Lymphocytes (CD3+B220) highlight ELS border. GFP labels all hepatocytes, Sox9 labels malignant hepatocytes. Hoechst 33342 (blue) marks the nuclei. Arrows points to egressing cluster (scale bars-100 µm). 
two-tailed Students t-test, red cross line signifies mean). (l) Quantification of tumor progenitor LTβ variability. LTβ mRNA expression in ELS associated hepatocytes was assessed in 10 individual IKKβ(EE)
Hep mice (labeled #1 to #10). For each mouse, all ELSs in a single liver section were scored. Each ELS was scored as either "inner>outer" where stronger staining was noted in hepatocytes in the ELS core compared with the periphery (yellow); "no variability" indicating no apparent difference in LTβ hepatocyte expression (blue); "outer>inner" -higher expression in hepatocytes in the ELS periphery (red). Total: cumulative score of all assessed ELSs: 26 out of 54 ELSs were scored as "outer>inner" vs. 1 out of 54 that was scored as "inner>outer", p=0.0001, Fisher exact test. n represents number of mice in control, experimental group respectively UT= untreated, N.T.= not tested.
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